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ABSTRACT 
Approximately 575,000 coho salmon Oncorhynchus kisutch and 954,000 chinook salmon 0. tshawytscha smolt 
were released at 11 locations in Cook Inlet and Prince William Sound in 1999. Of these, about 195,000 coho 
salmon and 520,000 chinook salmon were marked with an adipose frnclip and a coded wire tag. Tag retention for 
individual release groups ranged from 93.9% to 99.3%. Fort Richardson Hatchery achieved the production goal of 
80% of coho salmon smolt within the 15.1 g to 25.0 g size range for the Bird Creek release group. Fort Richardson 
also achieved the production goal of 80% of the chinook salmon smolt within the 5.1 g to 15.0 g size range for the 
Deception Creek release group. None of the remaining coho or chinook salmon release groups at Fort Richardson 
Hatchery or Elmendorf Hatchery achieved the production goal. 

Mark-recapture population estimates were used for determining the number of fish in rearing units containing coho 
and chinook salmon at Elmendorf Hatchery. At Fort Richardson Hatchery an electronic counter was used to 
determine the number of fish in each rearing unit containing coho salmon, and a physical count obtained at the time 
of tagging was the reported number of fish released for each release group of chinook salmon. 

Key words: hatchery, marking, coded wire tags, chinook salmon, Oncorhynchus tshawytscha, coho salmon, 
Oncorhynchus kisutch, mark-recapture, tag retention, size composition. 

INTRODUCTION 
Over half of Alaskans live in Southcentral Alaska, which receives the vast majority of the state’s 
sport fishing effort. Hatchery-reared chinook salmon Oncorhynchus tshawytscha and coho 
salmon 0. kisutch smolt have been stocked in numerous locations throughout Southcentral 
Alaska to improve or create terminal sport fisheries and relieve pressure on wild stocks 
(Appendix A). A critical element of most coho and chinook salmon hatchery smolt stocking 
projects in Cook Inlet and Prince William Sound is the use of coded wire tags (CWT) to mark 
these smolt. CWTs are used to estimate the contribution from individual stockings to 
commercial fisheries, marine and freshwater recreational fisheries, and personal use fisheries. 
Straying of stocked coho and chinook salmon is also evaluated using CWTs. 

The accuracy of contribution estimates from mark recoveries is highly dependent upon the 
accuracy of the estimated number of unmarked fish in the release population. At Fort 
Richardson Hatchery (FRH) hatchery personnel used an electronic counter to determine the 
number of fish in each release group of coho salmon, and a physical count for the number of 
chinook salmon in each release group. At Elmendorf Hatchery (EH) we used mark-recapture 
experiments to estimate the number of fish in each release group. 

Another important element of hatchery smolt stocking programs is the size of the fish. Mean 
size and the size distribution at release are indicators of the quality of hatchery smolt (Peltz and 
Starkey 1993). If smolt are too small at release, ocean survival will be poor; if smolt are too 
large at release, ocean residence will be reduced, shifting age composition of returns to younger, 
smaller fish (Sweet and Peltz 1994). Weight distributions determined for each rearing unit at 
release allow hatchery personnel to determine the quality of smolt being released. 

The specific objectives for this project were: 

1 .  To estimate the number of coho and chinook salmon smolt reared at EH using mark- 
recapture techniques; 

2. To estimate the weight composition of each release group; 
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3. To estimate the long-term (>30 days) tag retention rate of each group of marked fish. 

The goal of this project was to mark with an adipose clip and CWT approximately 690,000 of the 
projected 2,115,000 coho and chinook smolt to be stocked in 1999. This entailed marking a 
representative sample of at least 20,000 coho salmon from one release group, and at least 40,000 
coho or chinook salmon smolt from each of the remaining 12 release groups. 

This report presents the results of the 1999 marking program. Based on the data summarized in 
this report, recommendations are made for fbture marking and collection of release data. All data 
for this report are held and archived by Policy and Technical Services, Sport Fish Division, 
Alaska Department of Fish and Game. 

METHODS 
SMOLT MARKING 
Elmendorf Hatchery raised coho salmon from Bear Lake brood stock, and chinook salmon from 
Ship Creek and Homer (Crooked Creek) brood stocks. Fort Richardson Hatchery raised coho 
salmon from Ship Creek (Little Susitna River) and Jim Creek brood stocks, and chinook salmon 
from Deception Creek and Ninilchik River brood stocks (Table 1). Fish from 13 release groups 
were released at eight different sites in Cook Inlet and three different sites in Prince William 
Sound (Fleming Spit, Valdez Glacier Stream, and Shakespeare Creek). Each release group was 
marked with a unique tag code (Tables 2 and 3). 

We used a systematic sampling procedure to obtain a representative sample of smolt for marking 
from each release group where only a portion of the fish was to be tagged. For each rearing unit 
of coho salmon at FRH, technicians crowded fish to one end of the raceway, dipnetted all the fish 
and placed approximately every third dip net of fish into net pens to be held for tagging. These 
fish were held separate from the rest of the population until they were tagged. All of the smolt in 
the Ninilchik River and Deception Creek chinook salmon smolt release groups were marked and 
tagged. Approximately 90% of the smolt in each of the three Prince William Sound release 
groups were marked and tagged. After the tagging was complete and tagged fish were placed 
into raceways, the remaining unmarked fish for the Prince William Sound release groups were 
hand counted into the raceways. 

At EH fish were selected for tagging when a raceway was split. In the splitting process, 
technicians crowded and held the fish at one end of the original raceway. All fish that were to be 
transferred to a new raceway were dip netted, weighed, and either placed in net pens to be held 
for tagging, or released in the new raceway. Approximately every third to fifth dip net of fish 
was held for tagging, depending on the estimated proportion to be tagged. Fish remaining in the 
original raceway were also netted, weighed, and then either placed into net pens for tagging or 
returned to the raceway on the other side of the crowder. After all fish in the raceway were 
weighed, the crowder was removed. All fish in the net pens were marked and tagged. If fish for 
a particular release group were in more than one raceway, then an attempt was made to mark 
approximately the same proportion of fish in each raceway (Peltz and Miller 1990). 
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Table 1.-Total release, number of fish marked with adipose clips and coded wire tags stocked into various systems in Cook 
Inlet and Prince William Sound in 1999, and the number of fish examined to achieve the desired level of precision. 

NWIlber Average 
NWIlber Number Marked Examinedper NWIlb.3 

of Fish in Inventory of per m a y p e r  M-R' 
Stocking Site Brood Stock Raceway Methodused Raceways Raceway Experiment Experiments Precision 

Coho Salmon 
Homer Spit 

Chinook Salmon 
CrookedCreek 

Ship Creek 

Homer Spit Early 

Coho Salmon 
Campbell Creek 

Bud Creek 

Eklutna Tailrace 

Ship Creek 

Chinook Salmon 
Deception Creek 
Ninilchik River 
Fleming Spit 
Valdez Glacier Stream 
Shakespeare Creek 

Totals 

Bear Lake 

Homer (Crooked Creek) 

Ship Creek 

Homer (Crooked Creek) 

Elmendorf Hatchery 

67,587 mark-recapture 
62,O 1 5 mark-recapture 

99,681 mark-- 
93576 mark-recapture 

110,358 mark-recapture 
86,810 mark-recapture 

106,783 wk-map tu re  
56,387 mark-recapture 

Fort Richardson Hatchery 

Ship Cr (Little Susitna River) 

Ship Cr (Little Susitna River) 

Jim Creek 

Ship Cr (Little Susitna River) 

Deception Creek 
Ninilchik River 
Deception Creek 
Deception Creek 
Deception Creek 

42,046 

111,430 

126,602 

93,224 
72,164 

201,586 
49,853 
49,773 
49,353 
49,797 

1,529,025 

electronic count 

electronic count 

electronic count 

electronic count 
electronic count 

physical count 
physical count 
physical count 
physical count 
physical count 

2 

2 

2 

2 

1 

1 

1 

2 

1 
1 
1 
1 
1 

22,654 
21,751 

21,735 
21,872 

21,738 
22,527 

21,681 
20,880 

20,879 

37,344 

44,073 

26,257 
22,042 

201,586 
49,853 
45,705 
46,528 
45,023 

7 14,128 

2,690 
3,004 

5,383 
435 1 

5,304 
3,891 

5,45 1 
2,370 

NIA 

NIA 

NIA 

NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

1 
1 

1 
1 

1 
1 

1 
1 

NIA 

NIA 

NIA 

NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

+I-5 
+I-5 

+I-5 
+I-5 

+I-5 
+I-5 

+I-5 
+I-5 

a M-R is mark-recapture. 



Table 2Aummary of coded wire tagging data and release estimates at Elmendorf and 
Fort Richardson hatcheries for coho salmon smolt stocked at five locations in Cook Inlet 
in 1999. 

Fort Richardson" Elmendorf 

Campbell Bird Eklutna Ship Creek Homer Spit 
Parameter Creek E2 Creek E3 Tailrace E4 F3 & F4 RW4 & 5 Totals 

Tag Codes 

Total marked and tagged 

Mortalities 

Marked fish released 

Tag retention sample size 

Tag retention at release 

Tag retention variance 

Tagged fish released 

Tagged fish variance 

Total fish released 

Percent marked 

Tagging dates 

Date of tag retention check 

Days elapsed 

3 1-01 -30 

20,942 

63 

20,879 

764 

97.60% 

3.02E-05 

20,378 

13,144 

42,046 

49.70% 

11/06/1998 
11/10/1998 

05/26/1999 

197 

31-26-15 

37,533 

189 

37,344 

774 

98.40% 

1.97E-05 

36,746 

27,537 

111,430 

33.50% 

11/10/1998 
11/16/1998 

05/20/1999 

185 

3 1-26-16 

44,261 

188 

44,073 

757 

96.80% 

4.06E-05 

42,663 

78,876 

126,602 

34.80% 

10/20/1998 
10/27/1998 

05/19/1999 

204 

3 1-26- 14 
3 1-01 -29 

68,156 

19,857 

48,299 

1,559 

93.90% 

3.82E-05 

45,380 

89,042 

165,388 

29.20% 

10/27/1998 
11/02/1998 

0511 111999 

194 

3 1-01-40 

44,587 

182 

44,405 

1,523 

96.90% 

1.97E-05 

43,020 

38,747 

129,602 

34.30% 

0 111 911 998 
0 112611 998 

05/20/1999 

119 

215,479 

195,000 

96.50% 

188,188 

575,068 

33.90% 

a Total fish released is an electronic count. 
Total fish released is a mark-recapture estimate. 
The marked fish released for the Ship Creek release group is an estimate based on a marked- 
to-unmarked ratio obtained prior to release. 
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Table 3.-Summary of coded wire tagging data and release estimates at Elmendorf and 
Fort Richardson hatcheries for chinook salmon smolt stocked at five locations in Cook 
Inlet and three locations in Prince William Sound in 1999. 

Fort Richardson Hatchery’ Elmendorf Hatcheryb 

Valdez Shake- Crooked Homer 
Ninilchik Fleming Glacier speare Creek ShipCr. EarlyRun 

Deception River Spit Stream Creek RW7& RW8& RW15& 
Param* CreekD1 HeadD3 TailD3 TailD2 HeadD2 RW18 RW16 RW17 Totals 

Tag Codes 

Total marked 
and w e d  

Mortalities 

Marked fish 
released 

Tag retention 
sample size 

Tag retention 
at release 

Tag retention 
variance 

Tagged fish 
released 

Tagged fish 
VarianCe 

Total fish 
released 

%marked 

Tagging dates 

Date of tag 
retention check 

Days elapsed 

31-26-17, 31-0145 31-26-23 31-26-22 31-26-24 31-0141 31-01-42 31-0145 
18.19,20 
31-01-31 

202,166 50,167 45,922 46,656 45,218 43,982 44,644 42,877 521,632 

580 314 217 128 195 375 379 316 

201,586 49,853 45,705 46,528 45,023 43,607 44,265 42,561 519,128 

764 799 759 757 755 1,515 1,530 1,558 

99.10% 98.10% 99.30% 98.70% 97.50% 98.20% 95.50% 95.00% 98.10% 

1.19E-05 2.31E-05 8.63E-06 1.72E-05 3.25E-05 1.16E-05 2.82E-05 3.05E-05 

199,772 48,906 45,385 45,923 43,897 42,844 42,262 40,423 509,413 

483,508 57,371 18,035 37,328 65,953 21,985 55,186 55,329 

201,586 49,853 49,773 49,353 49,797 193,257 197,168 163,170 953,957 

100.00% 100.00% 91.80% 94.30% 90.40% 22.60% 22.50% 26.10% 54.40% 

0211 711999 04/08/1999 0311 811999 03/24/1999 0410 111999 0 1/29/1999 02/08/1999 01/26/1999 
03/18/1999 04/15/1999 03/24/1999 04/01/1999 04/07/1999 02/04/1999 02/12/1999 01/29/1999 

0611 111999 06/10/1999 06/10/1999 06/10/1999 0611 111999 06/02/1999 05/24/1999 06/01/1999 

85 56 78 70 65 118 105 126 

a Total fish released from Fort Richardson Hatchery is a physical count. 
Total fish released from Elmendorf Hatchery is based on a mark-recapture estimate. 
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All fish were tagged with a full-length CWT (1.1 mm) using a Northwest Marine Technology' 
Mark IV tag injector. All of the marked smolt from release groups in 1999 were graded and 
tagged using the appropriate size head mold. At least 5 10 fish were obtained from each stock up 
to 7 days before the start of tagging. Each fish was measured for fork length to the nearest 
millimeter, and a length frequency distribution was calculated. The two or three head mold sizes 
that cumulatively fit at least 80% of the fish length distribution were selected for tagging, and the 
fish were graded accordingly. 

Fish that were to be marked were anesthetized with MS-222. The adipose fin was excised at the 
base using surgical scissors. Tags were then injected into the noses of the fish, and the fish were 
sent through a Quality Control Device (QCD). The QCD detected the magnetized tag and 
separated the fish with tags &om those without tags. All fish without tags were tagged again. 
Quality control checks for tag placement were conducted following initial daily startup, and 
following a change in head mold size or a change in tagging personnel. During each quality 
control check, a minimum of two tagged fish were dissected to determine tag placement 
(Moberly et al. 1977; Figure 1). Head mold or wire adjustments were made when necessary. 
The fish that were killed to determine tag placement were subtracted from the daily number of 
tagged fish and were not included as tagged fish. 

After tagging, all fish were held in net pens overnight to determine short-term mortality and 
estimate short-term tag retention rate. All overnight mortalities were counted and recorded. 
Short-term retention rates were estimated daily by passing a random sample of 200 fish through 
the QCD. If the physical retention rate was at least 85%, this level of sampling would have 
provided an estimate that was within 5 percentage points of the true retention rate 95% of the 
time (Cochran 1977). Daily tag retention rate (Di) of smolt that were finclipped, tagged, 
survived, and retained the tag was estimated as a binomial proportion: 

where: 

n, 

n, 

= number of live smolt in the sample tagged on day i that retained the tag, and 

= total number of live smolt in the sample tagged on day i, 

and a variance of: 

Tagged smolt were combined with untagged smolt following overnight mortality checks, and all 
fish were treated the same until release. Fish mortality in each raceway was monitored daily and 
all marked and unmarked mortalities were recorded. 

Use of a company's name does not constitute endorsement. 
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1.1 mm Coded wire tag 

Target area for tag placement 

. Cartilage 

1.1 mm Coded wire tag 

Olfactory bulb 

Eye 

Figure 1.-Proper placement of a coded wire tag in a small fish. 
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Long-term tag retention was estimated for all release groups at least 30 days after tagging 
(Blankenship 1990). Fish were crowded in each rearing container, then at least 750 marked fish 
(adipose clipped) were randomly sampled from the population and checked for tag retention 
using a hand held CWT detector. If the physical retention rate was at least 75%, this level of 
sampling would have provided an estimate that is within 2.5 percentage points of the true 
retention rate 97.5% of the time (Cochran 1977). Long-term tag retention rate (Dj) of smolt that 
were finclipped, tagged, survived, and retained the tag, and its variance, were also estimated as a 
binomial proportion (equations 1 and 2) for each group, 

where: 

n, 

qi = total number of tagged smolt in the sample. 

= number of tagged smolt in the sample that retained the tag; and 

The number of fish released with valid CWTs was estimated as: 

and its variance as: 

Var(’fj) = (N j - Mj )” Var(D j) , 

where: 

Nj = number of fish injected with a tag in group j, 

D, = long-term tag retention of release group j, and 

Mj = total number of mortalities of tagged fish in group j . 

r* 

(3) 

(4) 

SMOLT ENUMERATION 
Using an electronic fish counter, hatchery personnel determined the number of smolt in five 
rearing units of coho salmon at FRH. During the tagging season as fish were injected with tags, 
tagging personnel obtained a physical count of chinook salmon in the five rearing units at FRH. 
Prior to release, we estimated the number of smolt in all groups released from EH with the mark- 
recapture technique. 

Physical Counts 
Physical counts at FRH for chinook salmon smolt stocked at Ninilchik River, Deception Creek, 
Fleming Spit, Shakespeare Creek, and Valdez Glacier Stream were established upon completion 
of tagging. All of the fish in the Ninilchik River and Deception Creek release groups were 
tagged. Approximately 45,000 fish in each of the three Prince William Sound release groups 
were tagged. All tagged fish are counted during the tagging process. Approximately 5,000 
unmarked fish were hand counted into each of the Prince William Sound release groups at the 
completion of tagging. Mortalities were monitored on a daily basis and subtracted from the 
original count to yield a final physical count for each release group. 

Mark-Recapture Estimates 
Each release group contained a known number of fish marked with an adipose clip and a CWT. 
These marked fish were used in mark-recapture experiments to estimate the number of fish in 
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each of the eight raceways at EH. A random sample of fish from these raceways was examined 
for marks prior to release and the number of marked and unmarked fish was recorded. 

Given the number of marked fish per raceway, and using formulas from Robson and Regier 
(1964), the number of fish per raceway that needed to be examined for marks in order to obtain 
the desired level of precision was calculated (Table 1). 

The number of fish in each raceway was estimated using Chapman’s modification of the Petersen 
estimate (Seber 1982). The estimate of abundance at the time of release was calculated as: 

- (nl+1)(n2 + I )  N =  -1; 
m2 +1 

with variance: 

where: 

n, 

n, 

= the number of fish marked with an adipose finclip and CWT in each raceway, 

= the number of fish examined for marks in each raceway during the second 
sampling event, and 

= the number of marked fish observed in each raceway during the second 
sampling event. 

This two-sample mark-recapture model assumes: 

m, 

1. The population is closed, with no additions, and losses are known between sampling 
events; 

2. All fish have an equal probability of capture during the marking event or during the 
second sampling event, or marked fish mix completely with unmarked fish prior to the 
second sampling event; 

3. Marking does not affect the probability of capture during the second sampling event; 

4. Marks are not lost between sampling events; and 

5. Marked fish observed during the second sampling event are correctly identified and 
recorded. 

There were no additions to any raceway and all mortalities between events were known. 
Personnel obtained fish through systematic sampling during the marking event, and took fish 
fiom a crowded population of fish in the raceway during the second sampling event, thus 
attempting to minimize violating the second assumption. 

Size Estimation 
A minimum of 5 10 fish were individually measured for length and weight fiom each rearing unit 
for each release group at both EH and FRH. Fish were crowded to one end of the raceway and a 
sample was netted and put into a small holding pen. Each fish was measured to the nearest 
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millimeter using an electronic fish measuring board, and weighed to the nearest 0.1 gram on an 
electronic scale. Mean weight and the associated variances of fish in each release group were 
estimated using standard normal procedures. 

RESULTS 
SMOLT MARKING 
The tagging crew marked 195,000 coho salmon and 519,128 chinook salmon smolt for release at 
eight locations in Cook Inlet and three in Prince William Sound in 1999 (Table 1). Tagging 
goals were achieved for 12 of 13 release groups. Hatchery personnel underestimated the 
population size of the Bird Creek release group, and not enough fish were systematically 
removed prior to tagging. Only 37,344 of the anticipated goal of 40,000 fish were marked. 

Long-term tag retention was checked 56 days to 204 days after tagging (Tables 2 and 3). Tag 
retention for the release groups ranged from 93.9% to 99.3% with an overall mean of 96.5% for 
coho salmon and 98.1% for chinook salmon. Approximately 575,000 coho salmon and 954,000 
chinook salmon smolt were released. The percentage of the total release that was marked per 
release group ranged from 22.5% to 100% (Tables 2 and 3). 

One mark-recapture estimate with confidence intervals was made for each of eight raceways at 
EH (Table 4). The estimates are reported as total fish released in Tables 2 and 3. 

The fish in each of the five rearing units of coho salmon at FRH were counted electronically 
using VAKI bioscanners. These counts were reported as the total fish released for each of these 
release groups (Table 2). 

Physical counts were obtained at the time of tagging on all five chinook salmon release groups 
reared at FRH (Table 3). 

SMOLT ENUMERATION 

Table 4.-Mark-recapture estimates for eight rearing units of coho and chinook salmon 
smolt released from Elmendorf Hatchery into three release sites in Cook Inlet in 1999. 

Coho Chinook 
Homer Homer Crooked Crooked Ship Ship Homer Homer 

Spit Spit Creek Creek Creek Creek EarlyRun EarlyRun 
RW4 RW5 RW7 RW18 RW8 RW16 RW15 RW17 

Estimate 67,587 62,015 99,681 93,576 110,358 86,810 106,783 56,387 
SE 1,797 130 1 2,501 2,448 2,983 2,296 2,790 1,477 
Upper 95% CI 71,109 64,956 104,583 98,375 116,206 91,310 112,251 59,282 
Lower 95% CI 64,065 59,074 94,779 88,777 104,511 82,309 101,315 53,492 
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SIZE ESTIMATION 
Weight frequency distribution of coho and chinook salmon smolt are presented in Table 5 and 
Figures 2 and 3. At FRH only the Bird Creek coho salmon release group achieved the 
production goal where 80% of the fish were between 15.1 and 25.0 g. The Deception Creek 
chinook salmon release group achieved the production goal where 80% of the fish were between 
5.1 and 15.0 g. Smolt weight was below the suggested production goal for most coho salmon 
release groups and above the suggested goal for chinook salmon release groups. At EH none of 
the release groups achieved the suggested production goal. All release groups had smolt that 
were above the desired size range. 

Table 5.-The percentage of coho and chinook 
salmon released from Elmendorf and Fort Richardson 
hatcheries in 1999 that are within the desired size 
range, smaller than the desired size range, and larger 
than the desired size range. 

Percent 
Hatchery Within Below Above 

Coho: preferred range 15.1 - 25.0 grams 
Elmendorf Hatchery 30.7% 2.7% 66.5% 
Fort Richardson Hatchery 72.9% 19.0% 8.2% 

Chinook: preferred range 5.1 - 15 grams 
Elmendorf Hatchery 35.4% 0.0% 64.6% 
Fort Richardson Hatchery 78.4% 0.0% 21.6% 

DISCUSSION 
SMOLT nhWKING 
A major point of emphasis for the marking program has been to achieve good long-term tag 
retention rates. Overall retention levels have remained steady at greater than 97% over the past 
five tagging seasons. The combined long-term tag retention for chinook and coho salmon in 
1999 was 97.7% (Tables 2 and 3). We feel that grading fish and using different sizes of head 
molds for tagging is responsible for maintaining acceptable long-term tag retention rates. Poor 
quality control contributed to a lower than normal long-term tag retention rate for coho salmon 
tagged at FRH and released into Ship Creek. 

SMOLT ENUMERATION 
The physical counts and mark-recapture estimates were conducted without incident in 1999. 

This was the first year hatchery personnel have used the VAKI electronic fish counters. During 
the counting process personnel manually counted small groups of electronically counted fish to 
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Figure 2.-Weight distributions and ideal weight range for coho salmon reared at 
Elmendorf and Fort Richardson hatcheries and released in 1999. 
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Figure 3.-Weight distributions and ideal weight range for chinook salmon reared at 
Elmendorf and Fort Richardson hatcheries and released in 1999. 
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verifl the accuracy of the electronic counters. By moving the fish through the bioscanners 
slowly and consistently, hatchery personnel are confident in the accuracy of the VAKI electronic 
fish counters that were used to count the number of fish in each rearing unit of coho salmon at 
FRH. 

Approximately 70,000 coho salmon smolt destined for Ship Creek died when a pump failed at 
FRH. Because of the large number of smolt involved and the urgency in removing them, 
hatchery personnel did not examine the individual fish for marks. After this incident, fish in 
these raceways were counted electronically using the VAKI bioscanners and an estimate of the 
number of marked fish was generated using a marked-to-unmarked ratio determined during a 
mark-recapture experiment at pre-release (Table 6). 

SIZE ESTIMATION 
To maximize ocean survival and maintain the age composition of the population, Peltz and 
Starkey (1993) recommended that 80% of hatchery coho smolt weigh between 15.1 and 25.0 g, 
and hatchery chinook salmon weight between 5.1 and 15.0 g at release. At least 36% and up to 
89% of fish reared at EH exceeded this desired weight range (Figures 2 and 3). Fish at EH tend 
to be larger because EH has an abundance of warm water for rearing during the winter. Although 
there is less warm water at FRH, more temperature control is available and overall the range of 
fish sizes comes closer to the recommended levels. 

1. 

2. 

3. 

4. 

5.  

CONCLUSIONS AND RECOMMENDATIONS 
Continue to follow recommendations from previous reports. 

Fish to be tagged were collected from the general population in a systematic manner. Fish to 
be used for mark-recapture experiments were collected by randomly netting fish after 
crowding. Netting all fish at pre-release is not feasible because they are stressed and ready to 
migrate. Randomly netting fish can skew the sample toward smaller fish, and a new method 
for collecting mark-recapture samples still needs to be developed. 

The Bird Creek and Ship Creek release groups of coho salmon and the Deception Creek 
release group of chinook salmon at FRH were very close to achieving or did achieve the 
recommended size range at release. Marine survival rates and the age composition on 
returning should be at anticipated levels. 

Coho salmon smolt in the Eklutna Tailrace release group were smaller than the recommended 
size range, and marine survival rates may be less than optimal. 

All remaining coho and chinook salmon release groups at FRH, and all release groups at EH 
contained a greater than optimal percentage of fish that were larger than the recommended 
size range. Cooler rearing temperatures would help reduce the growth of these fish and 
increase the percentage of fish that achieve the recommended release size. 
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Table 6.-Estimated number of marked coho salmon smolt in 
two rearing units at Fort Richardson Hatchery later released 
into Ship Creek in 1999. 

Statistic Raceway F3 Raceway F4 

At Tagging 
Number marked 
% of raceway marked" 

Pre-release Sample 
Marked 
Unmarked 
% markedb 

At Release 
Electronic count 
Estimated number marked fish' 

Mortalities Since Sample 
Mark.ed 
Unmarked 

Adjusted number of marked fish 
Total fish released 

33,546 
26.7% 

81 1 
2,065 

28.2% 

93,436 
26,348 

91 
121 

26,257 
93,224 

34,6 10 
3 1.6% 

850 
1,930 

30.6% 

72,354 
22,123 

81 
109 

22,042 
72,164 

The percentage of marked fish at the time of tagging is based on 
the number of fish tagged into the raceway, and the estimated 
number of fish in the raceway determined by total weight of the 
fish in the raceway divided by the average weight of one fish. 
The percentage of marked fish at release is based on a marked-to- 
unmarked ratio obtained just prior to release. 
The estimated number of marked fish in the raceway was 
calculated using the percentage of marked fish in the raceway 
determined prior to release, and the electronic count of the number 
of fish in the raceway. 
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